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IftjRJl 3 ] : 2 Xfiie^iJS-^ : 14(Cte«c(D 

=^ - K-r s f»*i 1 ^ (i 2 fs^^ae^c 
[ts*^ 5 1 ie^ij#-§- : 2 xmrn^-^ ■. hicis^o 
T $ y ®?ga?ij(>:*f LT30%j^±(D[D-tt^^i-5T ? y 
Sfga^iji^^L, ^o77*v^ K<^3&<^JBl^^:^^^^='- 
*fcfi2t2«<Dite^^„ 20 

MLT, 5 X ssc. 5o*c<o^{+Tx*^^i'^y y-rxici 

t)#p>n, ao7 7#y-r Ko3{4«Z)!^{c:i/yU3-;^^ 

11 2 mmo^m^^o 

im^m 7 ] mm-^ ■. i xmm^-^ isicte^o 

lSSSB?iJO:^feS|5Sfcfl-^{C>FtLT, 5 x SSC. SOVO 
K(D3{i^^{C^^/l^=i-^^^^^-tSSft^^1-^Mfi 30 

h^m^m. 1 ~ 7 >-rtit> i ^icia^c^aeT-p 

[iS*il9] lf*«l~8cov^-fi^3!l^l^^cfB«(Da 

ift*^ 1 0 ] ts*^ 9 icf2^(7>-<;? ^-\zx'omn 
im^m 1 1 ] m^m i ~ s cov ^-f ix^i^ i Jiicf2«j(7> 

[ff*JSl2] lf*^l~90V^-ftu;i^lrilcE«cO 40 

Iffj}i3ll3l ff*^l 2(Cf5«(Dm3Z.f4cn^[Wl 
[it*^ 1 4 ] if 1 ~ 8 ^-f 1 «tClBil£^ 
tlt*3l 1 5 ] 1 ~ 8 rov N-f tb*^ 1 3l(CfB^£D 

[m^m 1 6 ] m^m i o (cis®(^^±^±s« l. x 

tt^W^it. ^LT?^?g±7!)^b:7 7#y^ K(^3j2:(^!^ 50 
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[0 0 0 1 1 
10 0 0 2] 

mM(Dmm] i^^mm\zis\,^xitmi^m(Dmmti:$j 
x\^^^fci!bs m-(Dm!^mt^-r-<x(D^(Ds^m^^-t^ 

[0 0 0 3] ?EcDfecD±^j;^3>fi, TV hi^T^Vtim 

^^^£T:yhiyT=^>^m^-ri>^tH^htiXio'o^ 

T=^y(D±'^mmiomm'^mB^KmLx-hmw 

Mth^ (Holton et al. (1995) Plant Cell, 7, p. 107 
K Tanaka et al. (1998) Plant Ceil Physiol. 39. pi 
119) o 

[0 0 0 4] Ty ViyT=^l^(D±'^^itTl^ hi^T^^i^ 
ilTfeSo TV hiyT=^v^>-3-i^/P3 v- KflS • □'nil 
^$0-H<^/JroTV^5„ TV h->T-vi44'tt^?^^ 

^ST V h ->T- V(Z)^^fSl;^^i-S„ 
[0 0 0 5] ^f::. Zixhim^'^T > h 'yT =-'^(Dmm 

(Markham et al. Phytochem. 55, p327-3 
36. (2000), Markham et al. Phytochem. 58, p403-413. 
(2001), Raymond Brouillardand Olivier Dangles. Fla 
vonoids and Flower colour, p565-588. in The Flavon 
oids. J. B. Harborne(ED))<, T-V/l^Stt, TVh->T 

y'yr=^>mimt-^f\^x\^^'SL^m^h^o 

[0006] yyyf^y'^ VcD^mi\L\z.m\^X\-i\^^<^f)-^ 
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i';{|i^b^5'o-WI::^i^TV^5 (Tanaka et al. (1998) P 
lent Cell Physiol. 39. plll9) „ TVhv'T- 

jS-r'5^mro3lfe^^fi<5r'>yUTX=ir(Vigna mungo) <b-< 
9^a = T;i>ej^'a->"(b^FtlTV^S (Mato et al. (199 
8) Plant Cell Physiol. 39. pll45: Miller et al. (19 
99) J. Biol. Chem. 273, p3401l) „ 
[0 0 0 7] T:/ K->T->(7)5{i(D7K^S(^ 

^ (WO 99/05287<2;j^) „ TV H v'T^v'^S-i/yU^ 
Kc^3|4(D =1 — 7i 6 ficOTK^Slc 7 A y — 7^ >Sr$5 
#-rsSJ^^^M^Ki-sSs^ (UDP-7Ay-;^ : r:/hv- 

T — v^:^3-i/yU= K 7i>>y v'/^' ^7>';^7^7 — 
-bf) Oilfe^^l4-<^n.^7'7l^^^n-Wt:^tL-CV^S(B 
rugliera et al. (1994) Plant J. 5, p81)o 
[00 0 8] 7 7#V-r K<D7|i07Ki?S(^i?'/U='-^ 

6 ^fi 7 7 /-K y K<D 7{i tc =1 - ^ ^ ^^-r 5 
=^fitSE-r«.^t5iS«^^dX-CV^-5 (Hirotani et al. (2 
000) Planta 210, pl006) „ ^i?=- v^ycoSfiC'Tk^S 

i 7{4o7K^S(Ci/yi-:^-;^ ^te^-r 2.SJ^^^^«-t- S 
C t;ii5;^$ixfc (Vogt et al. (1999) Plant J. 19:509 
-519) „ 

[0 0 0 9] S fc. T 7 fc' K7'->;^(0y y A|E^(j;5Sj^f 30 

'MB^t'^^li.-t^Z.thmh-h^tfii^f:! (J Biol Chem 
2001276 p4344) „ *fc:. ^ 7 gggfi^ij 

f*, MfiM'If^d^ tg|^{4d5$>!?, y^w?-7T5y 

(^T 5 / ®Jia?lJ(Z)p|— t4l430~50%Jii±-Cfe5 r ir 
^iXTV^S (J Biol Chem 2001 276 p4344, Planta 200 40 
1 213 pl64) o 
[0 0 10] TyV'yr:^'y^yZ-f)V^'yY(Dm^. 

5 (Forkmann (1999) Comprehensive natural products 
chemistry Vol 1. p. 713-748, Ed. Sankawa, Pergamo 

n) mm-ti^'m:^h.t^^h\,fi\^\^. iie^;^^^^ 

-:y\t^^tzz.}i\i.fi\\ Ti^;y;t(i(lpomea niDflB 

icm-r^m.B'f-mii^mm^nx^^^^c ^<r>o-h. v^<o so 
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3-7KI^{t:^^, v't Ko7 7;J^y-/U4-il7C^^^fi0jt 
e^zJ^i^ P—Wb^txXl^-S (Annual. New York Acad. 
Sci. 1999, 870, p265)„ 
[0 0 11] T^tf^:^m:.^%th^^^i:TiyVi^r:^ 

^tlti7:yh'>T~:^X'hi> v= >3- [2- [6- (3 

-^'ji^=i'y/u:fyy:r.^ju) ^'/u=i '>yL']-6-(4-[6-(3-i>'yu 
=i>'/u:*7 3^-f'yu) i/yur3->-yu];tr7a.-ryL') ^'ju=i-y 

K]-5-://l'=J>' K (Angew. Chem. Int. Ed. Engl. 199 
1, 30, 17) X\ ^ro«3t;J^ibT> h>'T^v?>3-i?'/U 

[0 0 12] 

[ii^f^lfcilfcl ] wo 99/05287<2:t# 
[0 0 13] 

l^mn:icmi] Holton et al. (1995) Plant Cell, 
7, p. 1071 

UmW:$:Mi2] Tanaka et al. (1998) Plant Cell Ph 
ysiol. 39. plll9 
[^m^X^S] Markham et al. Phytochem. 55, p327 

-336. (2000) 

W^t^X^4] Markham et al. Phytochem. 58, p403 
-413. (2001) 

W^t'^:$:U.5] Raymond Brouillard and Olivier Dan 
gles. Flavonoids and Flowercolour, p565-588. in Th 
e Flavonoids. J. B. Harborne(ED) 

[^^4#W:3:Sft6 ] Tanaka et al. (1998) Plant Cell Ph 
ysiol. 39. plll9 

(0 0 14] 

[0WffXBi7] Mato et al. (1998) Plant Cell Phys 
iol. 39, pll45 
m^fflcms] Miller et al. (1999) J. Biol. Chem. 
273, p34011 

[^#f^S:Sfe9l Brugliera et al. (1994) Plant J. 
5, p81 

[^^WXtSkl 0] Hirotani et al. (2000) Planta 21 
0, pi 006 

[#^#rF:fct*^ 1 1] Vogt et al. (1999) Plant ]. 19:5 
09-519 

[^^I^^CSI^l 2] J Biol Chem 2001 276 p4344 
[0015] 

[0^W:Scm.l 3] Planta 2001 213 pl64 
l^^^WFXa^l 4] Forkmann (1999) Comprehensive na 

tural products chemistry Vol 1. p. 713-748, Ed. San 

kawa, Pergamon 
l#^#flF:S:i5 1 5 ] Annual. New York Acad. Sci. 199 

9, 870, p265 
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l^m^XBil 6] Angew. Chem. Int. Ed. Engl. 199 
1. 30, 17 
[0 0 16] 

[0 0 17] 

[0 0 18] *fc. *^0^<i, Baa?ij#-§- : 2Xiimm 
# : i4fii2«t(^T$ yieifi^ij^Jr^i-sy^jKy-r h^m 
iiL(Dm\^ ^^1^=^-^ ^te^-r 5^tt^^i-'5 s eK^ ^ 

5 y ^sa^ijic^r UT 1 mx\-iimm(DT $ y ^©{^ 

fi^$i^TV^-^.T5 y^gfi^iJ^^TL. J.o:7 7^}?y-r 

[0 0 19] Sd. m^m^ : 2X(4SaJ'J# 

: 14tCi5t&OT5 ygfiS^iJtC^tLTSOroaiOlSl-tt 

^=t-r5T5:y@Eia?ij^^L, ao^^^y-Y Ki^sffi 

2 3Z.tti2?iJ#-^ : 14(Cfa^(7)T 5 y M^Oi^^i- K-fS 

^&mn(D'^^-ktiit~^izn\^x. 5 x ssc, 5ot:(7) 

K^=3- K1-2)3tfe^^ ; ^v^fS. S2?iJ||-^ : 1 Xfiifi^iJ 
m^-^ : I3(C|Bm»:^SiB5fJC0^Si5* fctt-g|5iC>?t LT, 

5 X ssc. 5ot:6o^#T-e/^-r:/y^'rxic:if)#b 

J.o77JKy>r K<733<4(D!ei{Ci/yu=i-x>Sri^#-t- 
[0 0 2 0] :^^m\t^tz. mmi^M^(DmB^i:^/u 

10 0 2 1] :*:%PJf4MI^. ±iafBItU/6^{iiai^<7)iie^ 
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l2^SIi^7!)^60Jife^^^^^^T77^y'< Ycom^^m-f 

tf«L. X(44W^i4-. ^LT|^^g±*^P>7 7*"y^ K 
[0 0 2 2] 

KJmoia»-i- : 2 3Z.{4ga^iJ#-§-: HIClE^-rST? 

ib. ^i^fi(OT$y^(DmD. ^^ioJ;t>VXttftlic^T 
5 y i (Dg^ic i o Tf^fp ^ ttfcT 5 y Sfia^ij Sr*-r 

:Ltr^^htix\>^^o e^oT*%0^f4. :7v7itv-r K<^ 

20 3^^^DM^C^y^:^-;^;^e^-t-^^t^^;^tTV^SMS 

Mxhi>m'o. ia?ij#-§- : 2 32:f4ia»-§- : HirlS^O 
T 5 y ^iB?iJ(C-i^ LT 1 <@*fc(4^^^(^T 5 y ^ga^ij 

$y^i(4. fy;tff^j@OT5yg^T-fcSc 
[0 0 2 3] *^PJI4*;t, Ba?ij#-§- : 2 xj±sajij# 

: 1 xitmmm-^ : i3\c7jk-tmmm^f\(D±^xn- 
^/-rxL. s.o7 7Jfry^ K<7)3fi(D!^ici?'/u=i 

•3 . «aJx.*iT5 y ®r6^^S:=i- K-t-518±iS!i)>ib':c5DN 

40 S;45$f*Ll\ 

[0 0 2 4] ^(DJ;^7'^y^^yy i5^^-fe'-->3 ^trio 

D-<yT. -t-^y-r^. ®j¥T-y-;t/;^. 
•v^^, 5^3 ^-vy, K!>-vy ft5fe(73it^i^755^(f 

y y ^{C J;.o-CJi^$tL^)itfe^^4cDNA-C 

50 [0 0 2 5] :h^^sHcJg-t--2)-i^^-Tt^;^i 



7 

(72%) ^.T^L. mimfj:^xi,m-mm^^-ri>y 
t !6s*a pjtvTv ^5„ ^?^mit ^ h \^mm^ 2 xfiia 

[0 0 2 61 ^i5)5(^itSSa^lJ^^-r5it^5i^«««^!l(C 
^i$:6<];c:^-t-J; 5 CI. e*!lx.tfcDNA7-r:/7 y-c^:^^ y 

gB?iJ=l:^-t-S^^S: K-r5DNAtt±3tE(D:££ie3?iJ ^ 

[0 0 2 7] fc5vM4*fc. mm,^titcT?.ymMmt)> 

gfrL, -to^^#bHfcDNAir>T-;65g6^i:-r5T5y^ 
7i>p^/j:5DNA8ff>^-^^^£L, igJg-rixfiJ;v\ 

[0 0 2 8] *fc, 'ShnfcmB^^±mmiaxxmm 30 

llia»-§- : 14tC|2StOT 5 y ^SBJlJ^^-rSgfi^lC 

[0 0 2 9] t!§oT2|s:^^tt^fc, flx^Oite^ ^#tf 
m^X'^i^^-, 1#IC^m'<^i5'-, RXf^^^i^^- 

?)o i^^^fei^i: tT{i}|ffl0. ■^yx.«:3^~>:i:y tT (Esch 
erichia) JSf-Mt" 6^®, MX-fi^^cMM (Escherichia 
coli) , (Bacillus) m^^m. MX-i-iy^i^ 50 
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/u:^ ■ l^y^fV (Bacillus subtilis) f£t"^^(D^ 

[0 0 3 0] ^«<ir LXti. m7L\t^y:hx2^±:^ (Sa 
ccharomyces) MM^^^ 5/ n ^ -fe;7. . -fe Ix 

t"'->^ (Saccharorayces cerevisiae) ^Tj^^ff bil-. 
**fc®<b LT»±T;^-<yl-^yUJ^ (Aspergillus) 
ifei; «»|x.{iT;^^/U:5f/'U;^ ■;ry-if (Aspergillus oryz 
ae) , T:^^J\^^J\y:^ ' ^iJ— (Aspergillus nige 
r) , -^^C^yi^A (Penicillium) m^^mt^mi 

[0 0 3 1 ] 3t!:^B^cD^5|,-<^ ^-ii^nib^J^A1-'< 

^^±<Dmm\^^^\^x^m^mmMi.. 

mm^^^if'^-<r>:ru^—^-t\.x\-i.. ^ffli^T'a 

^■iJx.fltrcyD^-^-, tacT'D^-^-, 
lac7°D*-^-^;55{£ffl$tL. ^SfflT'n^-i'?-,!: 
LTIl, ^Jx<l*^^y-tr/WT/l-7'fc: K 3 y >gfr t Kd^ 
tr^n^-^-, PH057°n^-^ -^^JJi^ffi 

[0 0 3 2] t.fz.mmmmm±m:fn^-^-t\^x\t 
'^^-t'/u^^'ttT'o^— ^— , ^ij^(i-sv4or— y — yp^— 

^-^ SV40U'-|>7'n^-i?-^;43{£ffl$tL5. 

mm^mt^. mm-r^:Lt:^'-x^^. 
[0 0 3 3] smcm^^-r^yyni 
y-i-Kic, mBd.m&ni:im^i.i^x3iiL<Dm\zi/^u=i 

Ms :kmmm^(b. ^mm^trnmL. ^tih^cm?-:/ 

fc^^JJ^y-r K3-y7;i-n>'KiSr®iit-t5Zi:;4ST*ir 
[0 0 3 4] ;*:0^^»(^^5V^T(iT-y-;y;d-*5fe<^it{5^^ 
"^(Dfy^m^^tl^i^OXliflK . yyyfW4 K©3fa 
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[0 0 3 5] *^ll0JT*^#lbi^fca^si^1lrffi^^5 r> 

i >? {^^P $ titzm\^ ^<b\z7 v-zuS^r W-r 5) r <b ;i5T' 

[0 0 3 6] s/i. mmzigB^^mAL. m'MB^^ 

/h*. Ji^T^h. ^7-7, ^<■^-:^, 30 

[0 0 3 7] 

'ji=i-'^m^^^m\-th<\mhfi\-^m'0 . Molecular CI 
oning(Cold Spring Harbor Laboratory Press, 2001) 

[0 0 3 8] 1 • Tt^^DNAmfrtO^Wtl 

T•t^;^/:r^^KK/ZSK-2 (Inagaki Y. . et al. Plant Cel 40 
1 6, 375-383) c7)';/xK 5 ^^PjRNA^-lHlitX T'^-f-^— N 
otid (T) 18 (5' -AACTGGAAGAATTCGCGGCCGCAGGAATTTTT 
TTTTTTTTTTTTT-3' ) (geM#-§- : 3) ^T'^^'V-irL 

•V— ATC(5' -GA(CT)TT(CT)GGITGGGGIAA-3' ) (ia^lj# 

4) iry^W-^— NotI(5' -AACTGGAAGAATTCGCGGCCG 
CAGGAA-3' ) (ia?lJ#-§-: 5) <t -^-f^ LTPCR 

Klt^n^^tZo SJf£?f4, 94°CI^Tl5i'FBl{*itLfc^, 94 
t:iC-C30#\ 55t:iCT30#, 72t:iCTl^;5^^7:e-5i^-(' 

^'/u^30i^'r^'/um\ ^ pj<c72'c-ci:5^rBiiS:i^LfCo 50 
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' ^(^ J; ^3 # ^K^cDNAirJt^KATS i: Lfco ^-oifi^ij 
^, S2^|J#-^ : 6 iCT^-fo 

[0 0 3 91 »^'I2 . it^^g);^^ 

KK/FP-39 (•7yU/<Tf-;5f;^-(D^M (lida S. . et al. Mo 
dification of Gene Expression and Non-Mendel ian In 
heritance, NIAR/STA, Tsukuba, p. 23-40) ) li^bmRNA^- 
^*tUt, A.ZAPII^r-^^'^? — t-t-^directional cDNA7 

m^(Dmmi-^:fjmxcdmy^yyv-t:i^mi.rzo 5. 

Oxio'<D7"7 — ^^P" Xy^/\^\^tcU15X:^i' y— — 
yi^Ltzo ^-rif-->3 :^fi. exssc. o. 5%co 

SDS. 40%7j^/UAT5 K4'T'37t(CTI5^rBlfTofCo 

^, 3XSSC, 0.5%(DSdS^X'5^rmm:iX9ci^L. PIC 

[0 0 4 0] m^m^ZXSSC. 0. 5%(^SDS|C^ML. 37 
T:T-455>rB^?5fe?^L7t#. 3XSSC, 0. 5% SDS ^iT'$iblC6 

DNAj^Sga?(JSr;ft^LfCo ^(Dp^(D—^(Di^o — yui5- 
1(1, -^f'zi.^TCOjl^^^RtlCri— K$tl.5UDP-7i>. 

;^ : 7>hi^T~i^>2-(//U=ii^\^yM./iy/U^ 
^MM^Blr(.&.T. RT) (Plant J. 1994 5 p69 Plant 
J. 1994 5 p8l)tllV^tB|H}^tJ5^^^t^fCo T$/g^(7)[fl 
(4tt37%T'fco/c„ 

[0 0 4 1 ] KAT5-i<DcDNA^5^-coJ®Sia?y&sa^y^roia 

[00-4 2] nmms. m-mm 2 r-m jx^a^^g)^ 
izmmx^m.Ltzo ui5-i^mmtL. -fy^-^- 3gg 

T Nco 1 (5' -CCCCATGGGnCTCAAGCAACAACTTAC-3' ) (la^O 
#-^ -.7) i:y7-l'-7-2GT 500R (5* -CGGGAAACTGGCCG 
GAGC-3') (,nmm^: 8) t^yy^^-tL. TaqJj? 
y^7— ^ (TaKaRa) SrfflV^T. PCR : 94t: 

ICT30#, 60t:(^T30g>. 72r<CT30#^lf->l' 
LfcSfS^lr30lHIg|i3jILrc^, 72t:-e75>rBW}^c ) ^ 

[0 0 4 3] #bnf::**J500bp(ODNAK[f>t-S:NcoIi:HaeII 
tt?i'i^kL-C#fcDNASif>i-t. KAT5-l^HaeIItKpnI 
T-r^^t LXmhtltcm 1 200bp(DDNAif >T- 1. Ncol t Kpnl 
xmitLti:kmM^^^i^ ^-pQE61 (QIAGEN) t^y-^ 

1KAT5-Ii: LtCo 
[0044] pQE61KAT5-i;^:>CJ3i®JM105«c(C#A U 
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K (iPTG) ^m^. ^h\^27x:x'-mtmLtc. mi^i: 

^ISL, gfe^^, 2Qm\(Dm!i^mmmm i25M Iris-HCl 
(pH7.5), 250inM NaCl, ImM EDTA, 0.5% 2-y/l';<7 7'h 

[0 0 4 51 ^m^l 4 ■ KAT5- lafef - ^ . ^tc j; 10 

20 ;z i<Dmmm3xnhixitm5-imbiiim. lonim. 

5M y ^'g?;^ U 'J'A (pH7.5) , 20/ilO5mM UDP-i/y^=i 

/U=i^yh' (l.5ing/ml) ^M-a-L, SO'ClC-ClS^^F^i*:}^ 

mU RJt^^±\.1to R!^mz90% CliCN/1% TFA^5 
On IM x.Mmmi$^^ti -7 hi/yy^- (HPLC) T'5>^frL 

fCo HPLC;^7 7A(i, Asahipak-ODP-50 (6itim <;> X250inm. Bg 

?nffix) , ^ibtB t LT. Af^ 0. 5% h y 7/u;^-Dgt@e 20 

(TFA) Ti^mm. Bm5%TFA ^^t^5Q%T±h~hV 

[0 0 4 6] mam. a^^:b?^=9 : l(om^mt^h^ 
m^m^s-.b (DfS:^m(DWMm^^ni^20'^x'n^fco 

jjSiiti, 0.6ml/^ tLtCo *fc, 1^tiili520nin(^55)t.^ 

s-^ Kcof— (Uf'Vv'aVtJ'.^'A : 13.2:9-) l-JD 
X., y x^'iyg >'^?'l'ix*5il.7:9-T'fo-5ffUV^e-i^;J5 

*/c, S^{Cv'T-v?>'3-i//U3v/ K (yx^i/aV 

: 14.15^) ^m\^fz.m^\^ii^^xhmtzt^^-~'^ 

KAT5- 1 m.Ul-Mm-i s 7^/^ 7 ^ ^ ct t5 i/ T ^ > 

[0 0 4 7] mmm 5 . mmx(D^M. 

IC, KAT5-lite^^^«^6<]tC%^-r^fci6«D^W-^y- 
-<^i?- (pSPB1002) irmmh. ?E#tC->T-i>y 3- 40 

h\ ■y-;^^<^^^^a) ^?i^K^mL. ^o^m^^HTt 

jeKlGm^^(7P:/t#^fflV>Tfe^5}-^ffi^=ftofCc pSPBlOO 
2(Dipm\tiilT(0^ J (C^To/c 

[0 0 4 8] /^-f ^y — <^^-pBE.2113-GUS (Mitsuha 
ra et al. Plant Cell Physiol. 37, p49) SrSnaBIT'm 
<kL, BamHiy >*-^^JfAL^c„ ^Zfz^y:^^ K^S 
acI-CtmkL. ¥?t5^SS^kL. ^P^ICSaliy 
ALfCo K^EcoRI.bHindlllT'j'^'Ikt, 

%h^^^2kh(Dmm}\^^u -r y — ^ - pbwlu 50 
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S (van Engelen et al. Plant Mol. Biol. 15, p373) 
OEcoRI-HindIIIla?f4IC|fAL, -fyy^X KpSPB176^ 
#fco -15. i^' n-^^KATS-loy^^ 5 K^rBamHIirXho 
lXm\t\^. *^1.64kbODNAl$fr>t^#fco w(D^|fr>i-^, pS 
PB1760BamHI-Salia5filC}f At. pSPB1002i: L/to 
[0 0 4 91 pSBP1002SrfflV^T, y-^'f-V^^' 

^fflV^STiJ^o^^j^xy -^AfejCj;!?. -^9^3.^T (o"n 
S/^*7U>>K. ^:f3^(D^^-^m ^ff^Kiig^L. 1^5 

(Plant J. 1994 5 pSDiriofCo 
[00 5 01 #?3nfcfliflJ;55jg!ICIsm<*:T*feS ^ Srf§ 

5rttfflL. DNA20M.g^BamHIT-m'fl::L, 1^^®)^. Hyb 
ond N+7< >':/UXAmersham)IC7"'u 5/7^^- :^:/?r=ffV\ 
v?=fdr->y-> (DIG) T-WLfcKAT5-ljtfi^^^7'D 
-:7'^cffl^^-C■^^-t^*w^-('yy^■^■^-v'^ v^frofc, 
DIG->;^7^A^ffl^/^fc■t^f-Vy^^:/y 

[00 5 11 m^mALtzm5-mB^(Dm^i^^/^t: 
mmi-^tzii>iz^mmi-pcm^^n^tz (.Plant j. 19 

98 13, p475.)„ it±Ltzlfm^^^<D^^il-h±mh^ 

V\ cDNA^#/c« cDNA-g-fijctt, SuperScriptTM First-S 
trand Synthesis System for RT-PCR(GIBCO BRL) 

[0 0 5 2] nhtltzcUm^mm^l^X. KAT5-1# 
m&^yy ^ -^-Xh?>Pn3GGl-F: 5' -atg ggt tct caa 
gca aca act tac (gea?ij#-^ : 9) 2it/Pn3GGT-R; 5' -t 
tatat cgc cac cga act tea tta (Sfi?'J#'^ : 10) Srffl 
V^T. PCRSi^^^r^TofCo */c. ^AS^^ (KAT5-1) 
l8^1;<!rl^i9Eitgi=-^m«:i:^JttJ-r5fc*(;. ltgJ*f 
^i: LT-<9"^-rOi5^yir/UT/Uxt: K-3- y 
7k^®^m(Pet GAPDH)ite^-^S^ffiL, iE:tti&#^&<]iC 
tii|'I-t"-57°7'l'-v— ^ LTPet Gapdh-F ; ggt cgtttg gt 
t gca aga gt (ia?lj#-^ : 11) RX/Pet Gapdh-R ; ctg g 
tt att oca ttacaa eta (ia^y#-§- : 12) ^fflV^fCo 

[0 0 5 3] PCRSfSt LX^i. 94°C45>rof\'^'ttOt^ 
II, 94^|CT1^, 55°C(CT1^^, Xm2°C(CT2^0S 
JCj;=^12-y--rj5'/UtTo/::o PCRMt)i&. SfIa!CO-t^-!^V/^^ 

:/ y i?*^ -tf- v- 3 :^co|^ i mm(o:^ikx/ u-Xct' 

o -yx^ :/^L, DIG7-</H75KAT5-l*/i(iPetGAPDH^ 

(Dm^. Ltzmnmmm^is^'xui5-\(Dmmm. 
^mmLtZo 

[0 0 5 4] mnm^m^h(D:{^^mo. 5g?r, SO%T± 
K y yU^ 0. 1%TFA-Cttm LTV h v/T-V^HPLCT* ■ 
:9-WLfc^m> 9.5-47.5% (A520nin|Cjolt'5^T:^ hv' 
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[0 0 5 5] * 7 AliShodex DE-413L (4. 6mm*250mm) 
i^fflV^T. ^Kti^ L-C0.5%TFA-^W, Tirh-hU/H 

10$>rp^^mSr=fTofCo jSEitfiO. 6ml/min-CtTo 

IttBttSj^photo diode arrayltffi^SPD-MlOAVP^ 

M^^XlSO-GOOnmCDT^^i' h^U^t^. A520nmT'S*L 10 

It -5 KAT5-1 cDlgma: <b jEOtgM & o fco 
[0 0 5 61 HPLCTl^:£Lyt:t^!^Olf~^*S->r = v' 

^^-^WlL. ^LXMSicX^^^^rr-ofCo MStiTherrao 
questth<73LC-Q->>^xAS:fflV^. ESI. aKv?x ^-^t— K 

ttfcife^tt^^^^S;4S6n my m/z) Xh'O. 'yT-'y 

tiifCctD. KAT5-1«T> hv^T-e/:^ 3-i/yU=i->K 20 

^'yy 3-y:7^nv'Kf^^fi£-r5)^«5;^^^tr='-K 
-r 5 Jtfei=-T- fo 5 ^ ^ tbfc, 

[0 0 5 7] SMil6^T-t^:i?/^#e&5^57-(' 7'7 y - : KK 
/ZSK-2 buds cDNA library (Gene 226 (1999) 181-18 
8.) LTKAT5-1^7"D-y{C||Jg0ij2 bWm.<D7.^ 
y-->^'?rttofCo ^(D'm^. 50000^7- ^fefc 9 

SEQUENCE 



2003-289884 
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* ^'boPNGTl-70lgMa?lie5j5?*ff^tTofc„ PNGTl-7(7)il 
-To 

[0 0 5 8] PNGTl-7{::r3- K$i^5ite■^*5 iU'Se 
i^^^{±-7/i^/<Ti^;(f;t*5t5KAT5-li:Jt-<. DNAi/-</u 
-C-97%<DllI-tt, T 5 y ®? l^-</U-C99%©ll-tt^:^ 
^#{iffi«)T^M LTfc ►) PNGTl-7fiKAT5-l|^=^0 

iJ^^Tif-i/a J; 19 g^^^^KK/ZSK-2©||;^(C^*V^ 
-CPNGTl-7inRNA<^#^^ij^-f-^;i:;b5^ibixfCo 

[00 5 9] ^ ?,tc, ^fEofem^^it^i^l^o^mJcM 
« (^'» *sl,^i^5T1^;{f:t©|E^^^:|c:fc^^T. PNGT 

htlfZo tSoT. PNGTl-73te^H, ?E(^fem-&^^(c: 
UK-lb (Dmmm^hLXh. T'y^y ^ ~4 >RXf'yT 

[0 0 6 0] 
(0 0 6 1 1 

mmm] ■ 

LISTING 



<110> Suntory Limited 

<120> Gene encoding a novel protein having transglycosylation activity 

<130> 1015025 

<160> 12 

<210> 1 

<211> 1665 

<212> DNA 

<213> Ipomoea purpurea 

<220> 

<221> SDS 

<222> (31) •••(1407) 

<223> Nucleotide sequence encoding an amino acid sequence of a protein h 
aving an activity to transfer glucose to sugar at position 3 of flavonoi 
ds 

<400> 1 

cagaaagcta gctagcttgg tataggaagt atg ggt tot caa gca aca act tac 
Met Gly Ser Gin Ala Thr Thr Tyr 
1 5 
cac atg get atg tat ccc tgg ttt ggt gtc ggc cat etc acc ggt ttc 
His Met Ala Met Tyr Pro Trp Phe Gly Val Gly His Leu Thr Gly Phe 



54 



102 
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15 16 
10 15 20 

ttc cgc etc gcc aac aaa eta gcc ggt aag ggt cat cgc ate tec tte 150 
Phe Arg Leu Ala Asn Lys Leu Ala Gly Lys Gly His Arg He Ser Phe 
25 30 35 ■ 40 

ttg ate COG aaa aac act caa tec aag ctt gaa tet ttc aat ett cac 198 
Leu lie Pro Lys Asn Thr Gin Ser Lys Leu Glu Ser Phe Asn Leu His 

45 50 55 

cca cac etc att tec ttt gtt cec ate gtc gtg cca tec att ccc ggc 246 
Pro His Leu He Ser Phe Val Pro lie Val Val Pro Ser He Pro Gly 

60 65 70 

etc cct ccc ggc gcc gag acc act tec gat gtc ccc ttt cct tec ace 294 
Leu Pro Pro Gly Ala Glu Thr Thr Ser Asp Val Pro Phe Pro Ser Thr 

75 80 85 

cat eta etc atg gag got atg gac aaa acc eag aac gac att gag ate 342 
His Leu Leu Met Glu Ala Met Asp Lys Thr Gin Asn Asp He Glu He 

90 95 100 

ate etc aaa gat etc aaa gtg gac gtt gtg ttc tat gat ttt acc cac 390 
He Leu Lys Asp Leu Lys Val Asp Val Val Phe Tyr Asp Phe Thr His 
105 110 115 120 

tgg eta ccc age ctg gca egg aag ate ggg ate aaa tea gta tte tac 438 
Trp Leu Pro Ser Leu Ala Arg Lys He Gly He Lys Ser Val Phe Tyr 

125 130 135 

age acc att agt ceg etc atg cat ggc tac get tta tee ceg gag egg 486 
Ser Thr He Ser Pro Leu Met His Gly Tyr Ala Leu Ser Pro Glu Arg 

140 145 150 

aga gtc gtc ggg aaa eag tta act gaa gcc gac atg atg aaa get ceg 534 
Arg Val Val Gly Lys Gin Leu Thr Glu Ala Asp Met Met Lys Ala Pro 

155 160 165 

gcc agt ttc cog gac ceg tct ate aag etc cat get cac gag gcg egg 582 
Ala Ser Phe Pro Asp Pro Ser He Lys Leu His Ala His Glu Ala Arg 

170 175 180 

gga ttt act get agg aeg gta atg aag tte ggc ggc gat ata act ttc 630 
Gly Phe Thr Ala Arg Thr Val Met Lys Phe Gly Gly Asp He Thr Phe 
185 190 195 200 

ttt gae egg ate ttt act gcg gtg agt gaa agt gat ggt ttg gcg tac 678 
Phe Asp Arg He Phe Thr Ala Val Ser Glu Ser Asp Gly Leu Ala Tyr 

205 210 215 

agt act tgc egg gag att gaa ggc caa ttc tgc gac tac ata gaa acc 726 
Ser Thr Cys Arg Glu He Glu Gly Gin Phe Cys Asp Tyr He Glu Thr 

220 225 230 

eag ttt caa aaa cct gtc eta etc gcc ggc cca get tta cca gtc cca 774 
Gin Phe Gin Lys Pro Val Leu Leu Ala Gly Pro Ala Leu Pro Val Pro 

235 240 245 

tec aaa tec acc atg gaa eag aaa tgg teg gat tgg ctg ggg aaa ttc 822 
Ser Lys Ser Thr Met Glu Gin Lys Trp Ser Asp Trp Leu Gly Lys Phe 

250 255 260 

aag gaa ggc tct gtt ata tac tgc gca ttt ggg age gaa tgc ace ctg 870 
Lys Glu Gly Ser Val He Tyr Cys Ala Phe Gly Ser Glu Cys Thr Leu 
265 270 275 280 

cgc aag gat aag ttc eag gaa tta etc tgg ggt tta gag etc aca gga 918 
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17 18 



Arg Lys Asp 


Lys 


Phe 
285 


Gin 


Glu 


Leu 


Leu 


Trp 
290 


Gly Leu 


Glu 


Leu 


Thr 
295 


Gly 




atg cca ttc 


ttt 


get 


gcc 


ctg 


aaa 


cca 


cca 


ttc gaa 


acc 


gag 


tea 


gtc 


966 


D*.« DU« 

Met rro rne 


Phe 

300 


Ala 


Ala 


Leu 


Lys 


Pro 

305 


Pro 


Phe Glu 


Thr 


Glu 

310 


Ser 


Val 




gaa gca gcc 


ate 


ecg 


gag 


gag 


ctg 


aag 


gag 


aaa ata 


caa 


gga 


aga 


ggg 


1014 


Glu Ala Ala 


He 


Pro 


Glu 


Glu 


Leu 


Lys 


Glu 


Lys He 


Gin 


Gly 


Arg 


Gly 




315 










320 








325 










ate gta cat 


ggc 


gaa 


tgg 


gtt 


caa 


cag 


caa 


ctg ttt 


etc 


cag 


eac 


cca 


1062 


He Val His 


Gly 


Glu 


Trp 


Val 


Gin 


Gin 


Gin 


Leu Phe 


Leu 


Gin 


His 


Pro 




330 








335 








340 












tec gtg ggc 


tgc 


ttt 


gtg 


age 


cac 


tgc 


ggg 


tgg get 


tet 


ctg 


tea 


gaa 


1110 


Ser Val Gly 


Cys 


Phe 


Val 


Ser 


His 


Cys 


Gly 


Trp Ala 


Ser 


Leu 


Ser 


Glu 




345 






350 










355 








360 




gca ctg gtt 


aat 


gat 


tgc 


caa 


ate 


gtg 


etc 


ttg ecg 


cag 


gta 


gga 


gat 


1158 


Ala Leu Val 


Asn 


Asp 
365 


Cys 


Gin 


He 


Val 


Leu 
370 


Leu Pro 


Gin 


Val 


Gly 
375 


Asp 




caa att ate 


aac 


gca 


aga 


ate 


atg 


agt 


gtg 


age ctg 


aaa 


gtt 


ggg 


gtg 


1206 


Gin lie He 


Asn 
380 


Ala 


Arg 


lie 


Met 


Ser 

385 


Val 


Ser Leu 


Lys 


Val 
390 


Gly 


Val 




gag gtg gag 


aaa 


ggg 


gaa 


gaa 


gat 


ggg 


gtg 


ttt tea 


aga 


gag 


agt 


gta 


1254 


Glu Val Glu 


Lys 


Gly 


Glu 


Glu 


Asp 


Gly 


Val 


Phe Ser 


Arg 


Glu 


Ser 


Val 




395 










400 








405 










tgc aag gca 


gtg 


aaa 


get 


gtg 


atg 


gat 


gaa 


aag agt 


gag 


ata 


ggg 


aga 


1302 


Cys Lys Ala 


Val 


Lys 


Ala 


Val 


Met 


Asp 


Glu 


Lys Ser 


Glu 


He 


Gly 


Arg 




410 








415 








420 












gaa gta aga 


ggc 


aac 


eat 


gac 


aag 


tta 


aga 


ggt ttc 


ttg 


atg 


aat 


gca 


1350 


Glu Val Arg 


Gly 


Asn 


His 


Asp 


Lys 


Leu 


Arg 


Gly Phe 


Leu 


Met 


Asn 


Ala 




425 






430 










435 








440 




gat ctg gat 


tea 


aag 


tae 


atg 


gac 


tct 


ttc 


aat cag 


aaa 


ctg 


cag 


gat 


1398 


Asp Leu Asp 


Ser 


Lys 
445 


Tyr 


Met 


Asp 


Ser 


Phe 
450 


Asn Gin 


Lys 


Leu 


Gin 
455 


Asp 





etc ctt gga tgaatataat ataatataat attaattggt ateactgcee 1447 
Leu Leu Gly 

tgagctagaa tggttttagc tagggttttg gttttcttga aaaaatgcat aataagaagt 1507 
gcaagctaat taagagaata tatatatata tatatatata tgcatgeagg tgtggtgtgt 1567 
ttgagettga tctgtataat aaaggaattt atttateaat gaaagcaact gatatttagg 1627 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 1665 
<210> 2 
<211> 459 
<212> PRT 

<213> Ipomoea purpurea 
<220> 

<223> An amino acid sequence of a protein having an activity to transfer 

glucose to sugar at position 3 of flavonoids 
<400> 2 

Met Gly Ser Gin Ala Thr Thr Tyr His Met Ala Met Tyr Pro Trp Phe 

15 10 15 

Gly Val Gly His Leu Thr Gly Phe Phe Arg Leu Ala Asn Lys Leu Ala 
20 25 30 
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20 



19 



Gly Lys Gly His Arg He Ser Phe Leu He Pro Lys Asn Thr Gin Ser 

35 40 45 

Lys Leu Glu Ser Phe Asn Leu His Pro His Leu He Ser Phe Val Pro 

50 55 60 

lie Val Val Pro Ser lie Pro Gly Leu Pro Pro Gly Ala Glu Thr Thr 
65 70 75 80 

Ser Asp Val Pro Phe Pro Ser Thr His Leu Leu Met Glu Ala Met Asp 

85 90 95 

Lys Thr Gin Asn Asp He Glu He He Leu Lys Asp Leu Lys Val Asp 

100 105 110 

Val Val Phe Tyr Asp Phe Thr His Trp Leu Pro Ser Leu Ala Arg Lys 

115 120 125 

He Gly He Lys Ser Val Phe Tyr Ser Thr lie Ser Pro Leu Met His 

130 135 140 

Gly Tyr Ala Leu Ser Pro Glu Arg Arg Val Val Gly Lys Gin Leu Thr 
145 150 155 160 

Glu Ala Asp Met Met Lys Ala Pro Ala Ser Phe Pro Asp Pro Ser He 

165 170 175 

Lys Leu His Ala His Glu Ala Arg Gly Phe Thr Ala Arg Thr Val Met 

180 185 190 

Lys Phe Gly Gly Asp He Thr Phe Phe Asp Arg He Phe Thr Ala Val 

195 . 200 205 

Ser Glu Ser Asp Gly Leu Ala Tyr Ser Thr Cys Arg Glu He Glu Gly 

210 215 220 

Gin Phe Cys Asp Tyr He Glu Thr Gin Phe Gin Lys Pro Val Leu Leu 
225 230 235 240 

Ala Gly Pro Ala Leu Pro Val Pro Ser Lys Ser Thr Met Glu Gin Lys 

245 250 255 

Trp Ser Asp Trp Leu Gly Lys Phe Lys Glu Gly Ser Val lie Tyr Cys 

260 265 270 

Ala Phe Gly Ser Glu Cys Thr Leu Arg Lys Asp Lys Phe Gin Glu Leu 

275 280 285 

Leu Trp Gly Leu Glu Leu Thr Gly Met Pro Phe Phe Ala Ala Leu Lys 

290 295 300 

Pro Pro Phe Glu Thr Glu Ser Val Glu Ala Ala He Pro Glu Glu Leu 
305 310 315 320 

Lys Glu Lys He Gin Gly Arg Gly He Val His Gly Glu Trp Val Gin 

325 330 335 

Gin Gin Leu Phe Leu Gin His Pro Ser Val Gly Cys Phe Val Ser His 

340 345 350 

Cys Gly Trp Ala Ser Leu Ser Glu Ala Leu Val Asn Asp Cys Gin He 

355 360 365 

Val Leu Leu Pro Gin Val Gly Asp Gin He He Asn Ala Arg He Met 

370 375 380 

Ser Val Ser Leu Lys Val Gly Val Glu Val Glu Lys Gly Glu Glu Asp 
385 390 395 400 

Gly Val Phe Ser Arg Glu Ser Val Cys Lys Ala Val Lys Ala Val Met 

405 410 415 

Asp Glu Lys Ser Glu He Gly Arg Glu Val Arg Gly Asn His Asp Lys 



420 



425 



430 
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21 



Leu Arg Gly Phe Leu Met Asn Ala Asp Leu Asp Ser Lys Tyr Met Asp 



<210> 3 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<220> 

<22I> 

<222> 

<223> Primer Notld(T) 
<400> 3 

aactggaaga attcgcggcc gcaggaattt tttttttttt ttttt • 45 
<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer ATC 
<400> 4 

gayttyggit ggggiaa 17 
<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer NotI 
<400> 5 

aactggaaga attcgcggcc gcaggaa 27 

<210> 6 

<211> 472 

<212> DNA 

<213> 472 

<220> 

<223> Nucleotide sequence cloned from Ipomoea nil 
<400> 6 

gactttgggt gggggaagcc aagactggtg gtcaatatgc tcgataattc atgggtgctt 60 
ttcttagacg ccattaatgg agcagtagaa gtgtggatga aattgcctaa gcaagttatg 120 
cacacattaa cgcaagaccg ccactttctt gcctatgttt ctgcctttcc taaaccaaag 180 
ctttgaatac aatgaattaa acaacgtaac tggtcatttg cggaaaccag ggtggttagg 240 
aagctcttat ctggctaaag gcacgcgaca ttaattctgt agtcgtggaa tctgattgct 300 
tgaatctgtg ttctattttg aattctttta tgtcgtgatt ttttctatgt aggtactatt 360 
attaagcaat gttgatcaat tgctatggat attagtgact ttgttgtcaa aaaaaaaaaa 420 
aaaaaaaaaa aaaaaaaaaa aaaaattcct gcggccgcga attcttccag tt 472 



435 440 
Ser Phe Asn Gin Lys Leu Gin Asp Leu Leu Gly 
450 455 



445 



<210> 7 



23 

<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 3GGT Ncol 
<400> 8 

ccccatgggt tctcaagcaa caacttac 
<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer 2GT 500R 
<400> 8 

cgggaaactg gccggagc 
<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer Pn3GGT-F 
<400> 9 

atgggttctc aagcaacaac ttac 
<210> 10 

<211> 24 
.<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer Pn3GGT-R 
<400> 10 

ttatatcgcc accgaacttc atta 
<210> 11 

<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer Pet Gapdh-F 
<400> 11 

ggtcgtttgg ttgcaagagt 
<210> 12 
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25 26 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> 

<222> 

<223> Primer Pet Gapdh-R 
<400> 12 

ctggttattc cattacaact a 21 

<210> 13 

<211> 1603 

<212> DNA 

<213> Ipomoea nil 

<220> 

<221> SDS 

<222> (31) ■••(1407) 

<223> Nucleotide sequence encoding an amino acid sequence of a protein h 
aving an activity to transfer glucose to sugar at position 3 of flavonoi 
ds 

<400> 13 

cagaaagcta gctagctagg tataggaagt atg ggt tot caa gca aca act tac 54 
Met Gly Ser Gin Ala Thr Thr Tyr 
1 5 

cac atg get atg tat ccc tgg ttt ggc gtc ggc cat etc acc ggt ttc 102 
His Met Ala Met Tyr Pro Trp Phe Gly Val Gly His Leu Thr Gly Phe 

10 15 20 

ttc cgc etc gee aat aaa eta gee ggt aaa ggt cac cgc ate tec ttc 150 
Phe Arg Leu Ala Asn Lys Leu Ala Gly Lys Gly His Arg He Ser Phe 
25 30 35 40 

ttg ate ccc aaa aac act caa tec aag ctt gaa tct ttc aac ctt cac 198 
Leu He Pro Lys Asn Thr Gin Ser Lys Leu Glu Ser Phe Asn Leu His 

45 50 55 

cca cac etc att tec ttt gtt ccc ate gtc gta ccg tec att ccc ggc 246 
Pro His Leu He Ser Phe Val Pro He Val Val Pro Ser He Pro Gly 

60 65 70 

etc cct ccc ggc gcc gag acc act tec gat gtc ccc ttt cct tec acc 294 
Leu Pro Pro Gly Ala Glu Thr Thr Ser Asp Val Pro Phe Pro Ser Thr 

75 80 85 

cat eta etc atg gag gcc atg gae aaa acc cag aac gac att gag ate 342 
His Leu Leu Met Glu Ala Met Asp Lys Thr Gin Asn Asp He Glu He 

90 95 100 

ate etc aaa gat etc aaa gtg gat gtt gtg ttc tat gat ttt ace cac 390 
He Leu Lys Asp Leu Lys Val Asp Val Val Phe Tyr Asp Phe Thr His 
105 110 115 120 

tgg eta ccc age ctg gca egg aag ate ggg ate aaa tea gta ttc tac 438 
Trp Leu Pro Ser Leu Ala Arg Lys He Gly He Lys Ser Val Phe Tyr 

125 130 135 

age acc ate agt ecg etc atg cat ggc tac get tta tec ceg gag egg 486 
Ser Thr He Ser Pro Leu Met His Gly Tyr Ala Leu Ser Pro Glu Arg 
140 145 150 
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27 28 
aga gtc gtc ggg aaa cag tta act gaa gcc gac atg atg aaa get ccg 534 
Arg Val Val Gly Lys Gin Leu Thr Glu Ala Asp Met Met Lys Ala Pro 

155 160 165 

gcc agt ttc ccg gac ccg teg ate aag etc cat get cac gag gcg egg 582 
Ala Ser Phe Pro Asp Pro Ser lie Lys Leu His Ala His Glu Ala Arg 

170 175 180 

ggg ttt act got agg acg gta atg aag ttc ggt ggc gat ata act ttc 630 
Gly Phe Thr Ala Arg Thr Val Met Lys Phe. Gly Gly Asp He Thr Phe 
185 190 195 200 

ttt gac egg att ttc acg gcg gtg agt gaa agt gat ggt ttg gcg tac 678 
Phe Asp Arg lie Phe Thr Ala Val Ser Glu Ser Asp Gly Leu Ala Tyr 

205 210 215 

agt act tgc egg gag att gaa ggc caa ttc tgt gac tac ata gaa acc 726 
Ser Thr Cys Arg Glu He Glu Gly Gin Phe Cys Asp Tyr He Glu Thr 

220 225 230 

cag ttt caa aaa cct gtc eta etc gcc ggc cca get tta eca gtc cca 774 
Gin Phe Gin Lys Pro Val Leu Leu Ala Gly Pro Ala Leu Pro Val Pro 

235 240 245 

tec aaa tec acc atg gaa cag aaa tgg teg gat tgg etg ggg aaa ttc 822 
Ser Lys Ser Thr Met Glu Gin Lys Trp Ser Asp Trp Leu Gly Lys Phe 

250 255 260 

aag gaa ggc tct gtt ata tac tgc gca ttt ggg age gaa tgc acc ctg 870 
Lys Glu Gly Ser Val He Tyr Cys Ala Phe Gly Ser Glu Cys Thr Leu 
265 270 275 280 

cgc aag gat aag ttc cag gaa tta etc tgg ggt tta gag etc aca gga 918 
Arg Lys Asp Lys Phe Gin Glu Leu Leu Trp Gly Leu Glu Leu Thr Gly 

285 290 295 

atg cca ttc ttt get gee ctg aaa cca cca ttc gaa gcc gaa tea ate 966 
Met Pro Phe Phe Ala Ala Leu Lys Pro Pro Phe Glu Ala Glu Ser lie 

300 305 310 

gaa gca gcc ate cec gag gag ctg aag gag aaa ata caa gga aga ggg 1014 
Glu Ala Ala He Pro Glu Glu Leu Lys Glu Lys He Gin Gly Arg Gly 

315 320 325 

ate gta cat ggc gaa tgg gtt caa cag caa ctg ttt etc cag cat cca 1062 
He Val His Gly Glu Trp Val Gin Gin Gin Leu Phe Leu Gin His Pro 

330 335 340 

tct gtc ggc tgc ttt gtg age cac tgc ggg tgg get tea etg tea gaa 1110 
Ser Val Gly Cys Phe Val Ser His Cys Gly Trp Ala Ser Leu Ser Glu 
345 350 355 360 

gca etg gta aat gat tgc caa ate gtg ett ttg ccg cag gta gga gat 1158 
Ala Leu Val Asn Asp Cys Gin He Val Leu Leu Pro Gin Val Gly Asp 

365 370 375 

caa att ate aac gca aga ate atg agt gtg age ctg aaa gtt ggg gtg 1206 
Gin lie He Asn Ala Arg He Met Ser Val Ser Leu Lys Val Gly Val 

380 385 390 

gag gtg gag aaa ggg gaa gaa gat ggg gtg ttt tea aga gag agt gta 1254 
Glu Val Glu Lys Gly Glu Glu Asp Gly Val Phe Ser Arg Glu Ser Val 

395 400 405 

tgc aag gca gtg aaa get gtg atg gat gaa aag agt gag ata ggg aga 1302 
Cys Lys Ala Val Lys Ala Val Met Asp Glu Lys Ser Glu He Gly Arg 
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29 30 
410 415 420 

gaa gta aga ggc aac cat gac aag tta aga ggt ttc ttg ttg aat gca 1350 
Glu Val Arg Gly Asn His Asp Lys Leu Arg Gly Phe Leu Leu Asn Ala 
425 430 435 440 

gat ctg gat tea aag tac atg gac tot ttc aat cag aaa ctg cag gat 1398 
Asp Leu Asp Ser Lys Tyr Met Asp Ser Phe Asn Gin Lys Leu Gin Asp 

445 450 455 

etc ett gga tgaatataat ataatataat attaattggt ateaetgeet tgagetagaa 1457 
Leu Leu Gly 

tggttttagc tagggttttg gttttcttga aaaaatgcat aataagaagt gcaagctaat- 1517 

taagagaata tatatatata tatgcatgca ggtgtggtgt gtttgagctt gatctgtaaa 1577 

aaaaaaaaaa aaaaaaaaaa aaaaaa 1603 

Ipomoea purpurea 

<210> 14 

<211> 459 

<212> PRT 

<213> Ipomoea nil 

<220> 

<223> An amino aeid sequence of a protein having an activity to transfer 

glucose to sugar at position 3 of flavonoids 
<400> 14 

Met Gly Ser Gin Ala Thr Thr Tyr His Met Ala Met Tyr Pro Trp Phe 

15 10 15 

Gly Val Gly His Leu Thr Gly Phe Phe Arg Leu Ala Asn Lys Leu Ala 

20 25 30 

Gly Lys Gly His Arg lie Ser Phe Leu He Pro Lys Asn Thr Gin Ser 

35 40 45 

Lys Leu Glu Ser Phe Asn Leu His Pro His Leu He Ser Phe Val Pro 

50 55 60 

He Val Val Pro Ser He Pro Gly Leu Pro Pro Gly Ala Glu Thr Thr 
65 70 75 80 

Ser Asp Val Pro Phe Pro Ser Thr His Leu Leu Met Glu Ala Met Asp 

85 90 95 

Lys Thr Gin Asn Asp He Glu He He Leu Lys Asp Leu Lys Val Asp 

100 105 110 

Val Val Phe Tyr Asp Phe Thr His Trp Leu Pro Ser Leu Ala Arg Lys 

115 120 125 

lie Gly He Lys Ser Val Phe Tyr Ser Thr He Ser Pro Leu Met His 

130 135 140 

Gly Tyr Ala Leu Ser Pro Glu Arg Arg Val Val Gly Lys Gin Leu Thr 
145 150 155 160 

Glu Ala Asp Met Met Lys Ala Pro Ala Ser Phe Pro Asp Pro Ser He 

165 170 175 

Lys Leu His Ala His Glu Ala Arg Gly Phe Thr Ala Arg Thr Val Met 

180 185 190 

Lys Phe Gly Gly Asp He Thr Phe Phe Asp Arg He Phe Thr Ala Val 

195 200 205 

Ser Glu Ser Asp Gly Leu Ala Tyr Ser Thr Cys Arg Glu He Glu Gly 

210 215 220 

Gin Phe Cys Asp Tyr He Glu Thr Gin Phe Gin Lys Pro Val Leu Leu 
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32 

240 



31 



225 



230 



235 



Ala Gly Pro Ala Leu Pro Val Pro Ser Lys Ser Thr Met Glu Gin Lys 

245 250 255 

Trp Ser Asp Trp Leu Gly Lys Phe Lys Glu Gly Ser Val lie Tyr Cys 

260 265 270 

Ala Phe Gly Ser Glu Cys Thr Leu Arg Lys Asp Lys Phe Gin Glu Leu 

275 280 285 

Leu Trp Gly Leu Glu Leu Thr Gly Met Pro Phe Phe Ala Ala Leu Lys 

290 295 300 

Pro Pro Phe Glu Ala Glu Ser lie Glu Ala Ala He Pro Glu Glu Leu 
305 310 315 320 

Lys Glu Lys He Gin Gly Arg Gly He Val His Gly Glu Trp Val Gin 

325 330 335 

Gin Gin Leu Phe Leu Gin His Pro Ser Val Gly Cys Phe Val Ser His 

340 345 345 

Cys Gly Trp Ala Ser Leu Ser Glu Ala Leu Val Asn Asp Cys Gin He 

350 355 360 

Val Leu Leu Pro Gin Val Gly Asp Gin He He Asn Ala Arg He Met 

365 370 375 

Ser Val Ser Leu Lys Val Gly Val Glu Val Glu Lys Gly Glu Glu Asp 
380 385 390 395 

Gly Val Phe Ser Arg Glu Ser Val Cys Lys Ala Val Lys Ala Val Met 

400 405 410 

Asp Glu Lys Ser Glu He Gly Arg Glu Val Arg Gly Asn His Asp Lys 

415 420 425 

Leu Arg Gly Phe Leu Leu Asn Ala Asp Leu Asp Ser Lys Tyr Met Asp 

430 435 440 

Ser Phe Asn Gin Lys Leu Gin Asp Leu Leu Gly 
445 450 
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CI 2 N 5/10 
9/10 

C 1 2 P 19/18 



CI 2 P 19/18 
CI 2 N 15/00 



5/00 



ZNAA 



A 



02) mm^ 



2B030 AA02 AB04 AD12 CA17 CB03 
CG05 

4B024 AA08 BAIO BA79 CAOl DAOl 

DA02 DA05 DA06 DAll EA04 

GAll GA17 HA08 
4B050 CC03 DDIS EEIO LLIO 
4B064 AF52 BGOO CA02 CA05 CAIO 

CAll CA19 CB30 CC24 DAll 
4B065 AAOIX AA26X AA57X AA87X 

AA89Y ABOl AC14 AC20 

BA02 CA53 



